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ABSTRACT 
 
 
 
 
 The development of aluminum alloys is of great interest to many of the 
industries and biomedical applications, because they provide a high strength to weight 
ratio, high wear resistance, low density and low coefficient of thermal expansion 
compared with other materials.  These improvements in the field of application make the 
study of their mechanical behavior of utmost importance.  However, these alloys possess 
some limitations in terms of the interactive effects of additives.  Therefore, the present 
study aims to investigate the influence of the rare-earth, e.g., Lanthanum and yttrium 
with the amounts of 0.5, 1.0, and 1.5 wt.% on the microstructure and mechanical 
properties of hypereutectic Al-Si and hypoeutectic Al-Mg alloys.  The microscopic 
observations contain of optical, field emission scanning electron, energy dispersive 
spectroscopy and X-ray diffraction, and mechanical properties testing, such as tensile, 
impact, and hardness test were carried out.  A good agreement was observed between the 
results of microstructure and mechanical properties.  XRD and EDS results indicate the 
formation of intermetallic compounds that associated with the modifications, which may 
play a major cause in improving the mechanical properties.  It was also found that the 
secondary dendrite arm spacing value became smaller with increasing La addition, and 
decreased slightly from the unmodified 5 μm to 4.1 μm.  On the other hand, when the 
content of La is 1.0%, the iron-rich phases tend to be slender with a size of about 0.5 μm.  
While with the addition of 1.0 wt.% of Y, the volume fraction of the dendritic phase are 
tend to decrease along with increase the grain size to 40 µm.  The modifications of Al-
alloy eutectic structure were improved ductility from 0.7% and 8% to 1.8 and 10.5 with 
the addition of 1.0 wt.% of La and Y, respectively.  However, the addition of 1.0 wt.% of 
La and Y led to increase the ultimate tensile strength from 100 MPa and 180 MPa to 150 
MPa and 200 MPa, respectively.  A further addition of La and Y results in a reduction in 
mechanical properties. 
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ABSTRAK 
 
 
 
 
 Pembangunan aloi aluminium telah menarik minat pelbagai industri dan aplikasi 
perubatan, di sebabkan aloi ini mempunyai kekuatan tinggi berbanding nisbah berat, 
rintangan lelasan yang tinggi, ketumpatan yang rendah dan pekali pengembangan haba 
yang rendah jika di bandingkan dengan bahan lain. Penambahbaikan dalam bidang 
aplikasi menyebabkan penyelidikan berkaitan sifat mekaniknya tersangat penting. 
Walaubagaimanapun aloi ini mempunyai limitasi dari segi kesan interaktif terhadap 
bahan tambah. Oleh itu kajian ini bertujuan mengkaji pengaruh nadir bumi, seperti 
Lantanium dan Yitrium dengan jumlah 0.5, 1.0 dan 1.5 % berat keatas mikrostruktur dan 
sifat mekanik aloi hipoeutektik Al-Si dan aloi hipoeutektik Al-Mg. Pemerhatian di 
lakukan melalui mikroskop optik, mikroskop imbasan, spektroskopi tenaga serakan 
(XPS) dan difraktor sinaran-X (XRD), dan ujian sifat mekanik seperti ujian tegangan, 
impak dan kekerasan juga telah di jalankan. Satu keputusan sepadanan di antara 
keputusan mikrostruktur dan sifat mekanik telah di perolehi. Keputusan XRD dan XPS 
mendapati pembentukan sebatian antaralogam terbentuk selepas modifikasi, memainkan 
peranan utama dalam peningkatan sifat mekanik. Kajian juga mendapati jarak lelengan 
dendrit sekunder menjadi kecil dengan pertambahan La, dan berkurang sedikit jika di 
bandingkan dari aloi asal dari 5 mikron kepada 4.1 mikron. Di sebaliknya jika jumlah La 
sebanyak 1.0%, fasa tinggi-ferum akan mengecil kepada 0.5 mikron. Sementara 
penambahan Y sebanyak 1.0%, nisbah isipadu fasa dendrit akan berkurang sepadan 
dengan kenaikan saiz bijian kepada 40 mikron. Modifikasi struktur eutektik aloi-Al 
menambahbaik kemuluran dari 0.7% dan 8% kepada 1.8 dan 10.5 dengan kemasukan La 
dan Y sebanyak 1.0% berat masing masing. Walaubagaimanapun , penambahan 1.0% La 
dan Y meningkatkan kekuatan tegangan muktamad dari 100MPa dan 180 MPa kepada 
150 MPa dan 200 MPa masing masing. Penambahan seterusnya La dan Y menghasilkan 
penurunan sifat mekanik bahan aloi tersebut 
